I NTERRACIAL differences in the prevaleniee of coronary heart disease in various parts of the world have aroused great interest in recent years. Amon-g the manv studies of the multiracial population of the Afriean coiitinent have beeii several indicating a considerable differenee in the iueidence of the elinical manifestations of coronary vascular disease in the 3 racial groups constituting the population of Cape Town. Studies on patients attending the Groote Schuur Hospital have shown that electrocardiographic evidence of myocardial infaretion and ischemic heart disease is very uneommon in the Bantu and more common in the whites than in the Cape Coloured.1 2 A low in-cidence of inyoeardial infaretioni in a partieular racial group suggests but does not necessarily prove that atheroselerosis is less severe in that group, and the results of clinical studies do not necessarily refleet the frequency and severity of subelinical atherosclerosis. This study is an attempt to see if there are comparable differences in the ineidenee and severity of atherosclerosis at autopsy.
The socioecononmie and dietary background of the 3 racial groups in Cape Town has been discussed by Bronte-Stewart et al. 3 The Bantu usually occupy the lowest socioeconomic plane, whereas the Cape Coloured form an intermediate group between the Bantu and whites.
Material and Methods Over a 5-year period (October 1953 to September 1958) material fronm 1,250 unselected adult autopsies performed in the Department of Pathology of the University of Cape Town was personally examined. Natural illness was the cause of death in all cases. In 1,180 cases, both aorta and coronary arteries were examined. In 53 additional cases the coronary arteries were studied but the From the Department of Pathology, University of Cape Town, Cape Town, South Africa. 96 aorta was excluded because of the presence of syphilitic aortitis (19 cases) or muore often because the entire aorta had not been preserved. In 17 cases onlv the aorta was available. There is no reason to believe that there was any racial bias in the exclusion of either the aorta or coronary arteries in these 70 cases except that there were more cases of syphilitic aortitis amiiong the Cape Coloured and Bantu than amnong the whites.
With few exceptions the autopsy material was drawn from the Groote Schuur Hospital. This is an 854-bed general hospital serving the population of Cape Town and the surrounading districts. The population admitted to the hospital is selected in that a means test restricts attendance to the poorer section of the commnunity. All the Bantu, almost all the Cape Coloured, but only the poorer whites are eligible for admission. During the period under review there were 5,665 deaths in patients of all ages in the Groote Schuur Hospital of whom 11 per cent were Bantu and the remainder approximately evenly divided between' whites and Cape Coloured. Our autopsy material is representative of the 3 racial groups except that perinission for autopsy is refused oni religious grounds in the Mosleml seetion of the coloured community (Cape Malays).
There were unfortunately relatively few Bantu over the age of 60 anid few Bantu females. There were more Cape Coloured than whites in the vounger age groups, whereas the reverse applied over the age of 50-. As the incidence of severe atherosclerosis varies with age it has been necessary to divide the series into age groups by decade for purposes of interracial comparison, and this has unfortunately resulted in mnany of the groups becoming too small for satisfactory statistical analysis.
In a small percentage of the cases the autopsy was performed by the author and the lesions were graded at the time of autopsy. In the great majority, however, the aorta and the heart were first seen after overnight preservation in the refrigerator, and the lesions were classified by the author without knowledge of the race, sex, or age of the patient. The aorta and coronary arteries were separatelv classified in each case. Coronary Arteries Although the degree of lumiinal narrowing produced bv atheroselerosis is best assessed fronm the Circulation, Volume XXII, July 1960 appearance of the vessels in cross-section, the number of plaques is best evaluated in vessels opened longitudinally. In the present study the coronary arteries were always opened along their main branches and plaques were classified as being few, moderate, or numerous. This was obviously an arbitrary method of grading but the majority of cases could readily be classified. Where doubt existed as to which of two possible designations applied, the worse grading was selected. Although it was realized that the method used to display the vessels was not a really satisfactory way of assessing the degree of narrowing, a record was also kept of whether the opened vessels appeared to be significantly narrowed by the atheromatous plaques. We thought that we were at least able to identify those cases in which luminal narrowing was undoubtedly severe and also those cases in which there was very little or no narrowing. Each of the main coronary arteries was finally classified into 1 of 4 grades: Grade 1. No lesions or fatty streaking without actual plaque formation. Grade The left and right coronary arteries were graded separately and the worse grading has been used in each case. Aorta
The opened aorta was examined from the valve ring to the bifurcation. The number and character of the atherosclerotic lesions were recorded in each of the following 4 segments: (i) Ascending aorta and aortic arch; (ii) Descending thoracic aorta; (iii) Abdominal aorta down to 2 to 3 inches above the aortic bifurcation; (iv) The region of the aortic bifurcation.
We were more interested in gross lesions than in early fatty streaking, so that sudanophilie staining of the aorta was not carried out, and cases showing no lesions have been classified together with those showing fatty streaking for the purposes of this presentation. More attention was paid to the number of lesions than to the presence or absence of complications such as ulceration, throm-Circulation, Volume XXII, July 1960 bosis, and calcification in assigning a grading to a particular case. Because of the subjective nature of the appraisal it was considered that the simpler the classification, the less would be the difficulty in assigning a case to a particular group and the more reproducible would be the assessment from day to day. Each aortic segment was therefore assigned to one of the following groups: Grade 1. No lesions or superficial fatty streaking. Cases showing occasional small punctate yellow spots that were barely raised above the surface (so-called lipid spots) were also included in this category.
Grade 2. Mild atherosclerosis. Definite, raised, pearly white or yellow plaques present but few in number and quite discrete. Ulceration or calcification was very uncommon in this group but a case that would otherwise have been classified here was not excluded if an occasional lesion was complicated by ulceration or calcification.
Grade 3. Moderate atherosclerosis. Plaques more numerous than in grade 2 but still discrete. Usually no ulceration or calcification but the presence of these complications did not preclude classification in this group.
Grade 3A. Moderate atherosclerosis. Numerous plaques becoming confluent but obviously superficial and without ulceration or calcification. This group was separated from grade 4 as, although the lesions were numerous, they were so obviously more superficial and less raised than those classified as grade 4. Sometimes the lesions in this group appeared to be hardly more than a confluent streaking. This type of ease was not cominon and has arbitrarily been classified with the cases of moderate rather than severe atheroma. Grade 4. Severe atherosclerosis. Numnerous plaques becoming confluent or actually lining whole segments of the aortic wall. Usually associated with complications such as ulceration or calcificatioin, or both. A case with numerous lesions but no ulceration or calcification was also included in this category unless the lesions were obviously superficial in type, in which case it was classified as grade 3A.
In the comparison of findings in the 3 racial groups each case was graded according to the worst aortic segment. Results Coronary Atherosclerosis in Men Table 1 shows the frequency of the various grades of atherosclerosis in men in the 3 racial groups.
Under the age of 40 years severe (grade 4) coronary atherosclerosis was rare but occasional cases were encountered in both Cape Coloured and whites. Severe coronary atherosclerosis was less common in the Bantu than in the whites in each age group over 40 years. The difference was most marked in the fifth (p < 0.01) and sixth (p < 0.05) decades. Only 3 (5 per cent) of 60 Bantu men in the fifth and sixth decades showed severe coronary atherosclerosis as compared to 46 (37 per cent) among 125 whites. There were unfortunately few Bantu over the age of 60 in the series. They too showed a lower incidence of grade-4 lesions than the whites but the difference is not statistically significant. Of great interest is the fact that the relatively few cases of severe coronary atheroma encountered in Bantu subjects, even in the older age groups, were so classified because of the number of plaques present, and the degree of narrowing was usually slight or at most moderate. Grade-3 lesions (moderate coronary atherosclerosis) were also less eommon in the Bantu, and the coronary arteries of the Bantu often showed no lesions or merely a few fatty streaks in age groups in which it was rare to see freedom from atheroma in whites. Between the ages of 40 and 59 more than half of the Bantu men but only 6 per cent of the white men showed no more than slight fatty streaking. The coronary as a percentage. The figure in parentheses arteries of 10 of the 19 Bantu men over the age of 60 showed no intimal lesions or mild fatty streaking and a similar degree of freedom from atheroma was exceedingly rare (4 out of 199 cases) in whites over this age.
In each decade over the age of 40 severe coronary atheroma was also less common in the Cape Coloured than in the whites but the differences were less marked than those between the Bantu and the whites. In the fifth decade the difference between Cape Coloured and whites is probably statistically significant (p < 0.05). This lower incidence of severe coronary atherosclerosis in the Cape Coloured is not statistically significant in the sixth, seventh, and eighth decades considered individually, but in these 3 age groups together it is significant at the 5 per cent level. Unlike the Bantu, the Cape Coloured did show severe luininal narrowing but less commonly than the whites, especially in the fifth decade. Not only was there less difference between the incidence of severe coronary atherosclerosis in the whites and Cape Coloured than in the whites and Bantu, but grade-3 lesions were encountered as commonly in the Cape Coloured as in the whites or even more commonly. Under the age of 40 it was more Circulation, Volume XXII, July 1960 (11) 22 ( 4) 'The incidence is given as a percentage. The figure in parentheses denotes the number of cases.
common to find coronary arteries free or virtually free of atheroma in the Cape Coloured than in the whites, but over this age such freedom from atheroma was almost equally as uncommon in a Cape Coloured as in a white man.
Coronary Atherosclerosis in Women
The frequency of the various grades of coronary atherosclerosis in women in the 3 racial groups is shown in table 2.
Severe coronary atherosclerosis was rare in women under the age of 50, and the occasional white and Cape Coloured subjects who showed severe coronary atheroma at this age were almost invariably hypertensive. The absence of severe coronary atheroma in the small group of Bantu women under the age of 50 has no special significance in view of the rarity of severe lesions in the other racial groups below this age. It is, however, probably significant (p < 0.05) that a higher proportion of the Bantu women between the ages of 40 and 49 years showed complete freedom from coronary atheroma than did the whites or Cape Coloured. We cannot draw any definite conclusions about the incidence of coronary atherosclerosis in Bantu women over the age of 50 years, as so few elderly subjects were seen. It is, however, interesting that of the 10 Circulation, Volume XXII, July 1960 cases in the sixth decade a showed no atheromatous plaques in the coronary arteries and none showed severe lesions. The coronary arteries of 2 of the 5 Bantu women over the age of 60 were classified as severe by virtue of the number of plaques present but in neither case was there severe luminal narrowing.
There was no constant difference in the incidence of severe coronary atherosclerosis between Cape Coloured and white women in the various age groups over the age of 50. Grade-4 lesions were slightly more common in the Cape Coloured in the sixth decade, more common in the whites in the seventh decade, and of approximately equal incidence in the 2 racial groups over the age of 70. Severe luminal narrowing did, however, appear to be less common in the Cape Coloured even in the sixth decade. This lower incidence of severe luminal narrowing in the Cape Coloured is not statistically significant but the trend appears to be consistent. It was uncommon to find coronary arteries completely free of atheroma in Cape Coloured or white women over the age of 50, and the Cape Coloured showed no greater freedom than the whites in this respect. Table 3 shows the frequency of the various grades of aortic atherosclerosis in the 3 racial groups.
SACKS
No cases of severe aortic atheroma were encountered under the age of 30 years. Young Cape Coloured and white men in the third decade quite often showed mild atherosclerosis, whereas the Bantu usually showed no lesions or merely fatty streaking.
In the fourth decade 1 case of severe aortic atheroma was encountered in a white and 1 in a Bantu; both these subjects were hypertensive. Moderate atheroma (grades 3 and 3A) was more common in the whites in this decade than in the Cape Coloured or Bantu, most of whom showed either mild atheroma or fatty streaking.
Over the age of 40 the incidence of severe aortic atheroma increased with age in each of the 3 racial groups. In each decade the incidence remained iower in the Bantu than in the whites or Cape Coloured. The difference in the incidence of severe aortic atheroma between the whites and Bantu is statistically significant in the fifth decade (p < 0.001) and in the sixth decade (p < 0.01). Satisfactory interracial comparison in the older age groups is prevented by the small number of Bantu subjects. It is, however, noteworthy that although one third (5 out of 16 cases) of the small group of Bantu men over the age of 60 showed severe aortic atheroma the comparable incidence in whites was in the neighborhood of 90 per cent (174 of 194 cases). There was also a lower incidence of moderate aortic atheroma in the Bantu, who more often showed no or minimal lesions, than the whites. Between the ages of 40 and 59 years, 15 of 58 aortas of the Bantu showed no more than fatty streaking, whereas only 1 of 120 aortas of the whites showed this freedom from atherosclerosis. Even over the age of 60 years it was not uncommon to find the aorta of a Bantu subject showing no or very few atheromatous plaques.
The differences in the frequency of severity of aortic atheroma between the whites and Cape Coloured subjects were much less marked than those between the whites and Bantu. Severe aortic atheroma was encountered slightly less frequently in the Cape Coloured than in the whites over the age of 40, but the differences are not statistically significant in any individual age group. The tendency for a slightly lower incidence of severe lesions in the Cape Coloured was consistent, and in the 4 Circulation, Volume XXII, July 1960 (11) *The incidence is given as a percentage. The figure in parentheses denotes the number of cases in each grade.
age groups together is significant at the 5 per cent level. Although Cape Coloured men over the age of 40 did appear to show a slightly lower incidence of severe atheroma than the whites, they showed moderate atheroma as commonly or, over the age of 60, more commonly than the whites, and the Cape Coloured men over the age of 40 were really no more likely than the whites to show complete freedom from aortic atheroma.
Aortic Atherosclerosis in Women
The frequency of the various grades of aortic atherosclerosis in women is shown in Occasional cases of severe aortic atherosclerosis were encountered in women under the age of 40 years in each of the 3 racial groups. Thereafter the incidence of severe lesions increased with age as in men. In the fifth decade severe atheroma was more common in white men than in white women and slightly more common in Cape Coloured men than in Cape Coloured women but this sex difference was not apparent in the older age groups.
There were too few Bantu women for satisfactory interracial comparison. The occurrence of severe aortic atheroma in only 11 of 16 Bantu women in the fifth decade (as compared Circulation, Volume XXII, July 1960 to 9 of 33 whites), and in only 1 out of 10 cases in the sixth decade (as compared to 40 out of 65 whites) certainly suggests that severe aortic atheroma is less common than in the whites. The fact that 3 of the 5 Bantu women over the age of 60 showed severe aortic atheroma does not necessarily invalidate this suggestion, as these 3 cases were all hypertensive and so formed not only a small but also a rather select group.
In each decade over the age of 40 years severe aortic atheroma was encountered in a slightly higher percentage of white than Cape Coloured women but the differences are not statistically significant. The results in table 4 also suggest that the more moderate degrees of aortic atheroma were as common, or even more common, in Cape Coloured women than in white women, and that freedom from atheroma or the presenee of only mild atheroma was as infrequent in elderly Cape Coloured women as in elderly white women.
Distribution, Extent, and Character of the Lesions in Cases of Severe Aortic Atherosclerosis
There did not appear to be any difference between the 3 racial groups of either sex in the localization of severe aortic lesions. Severe aortic atherosclerosis was more common in the SACKS abdominal than the thoracic portion of the aorta, and the bifurcation was usually the most affected portion. In the fifth and sixth decades, approximately one third of the severe eases in both whites and Cape Coloured showed the lesions to be confined to the bifurcation and in only one third did they involve at least 3 of the 4 segments of the aorta. Over the age of 60, however, the majority of the cases with severe lesions showed involvement of at least 3 of the 4 aortic segments and the proportion of the severe cases showing this widespread involvement was as high in the Cape Coloured as in the whites. There were only 18 cases of severe aortic atherosclerosis in Bantu subjects and in half of these the severe lesions involved the greater part of the aorta.
We have graded as severe aortic atherosclerosis those cases in which numerous lesions were present, irrespective of the presence or absence of complications such as ulceration or calcification, unless the lesions were obviously superficial. In most of the severe cases complicated lesions were present, especially near the bifurcation and in less than 5 per cent of the severe cases in white men, white women, and Cape Coloured men were the lesions uncomplicated. In contrast, 16 per cent of the Cape Coloured women with severe aortic atheroma were free of ulceration or calcification. A similar trend was noted in the Bantu, and in 4 of the 18 cases of severe aortic atherosclerosis the lesions were uncomplicated. In no Bantu cases did we observe the very marked degrees of ulceration and calcification that are sometimes seen in white and Cape Coloured subjects.
Effect of Hypertension on the Frequency and Severity of Atherosclerosis
Our findings support the general belief that the presence of systemic hypertension contributes to the development and severity of atherosclerosis, and it is of interest to evaluate the effect of hypertension in each of the 3 racial groups. A basic difficulty in an autopsy series is in deciding whether or not hypertension has been present. Satisfactory clinical readings were not always available, and many of the patients were admitt.ed in a shocked or terminal state. Left ventricular hypertrophy, in the absence of any other known cause, is probably the best single inidication at autopsy that the patient has been hypertensive for at least somne tine before death, although clainms have been made that occlusive coronary artery disease can cause myocardial hypertrophy in the absence of hypertension.4 5 We have accepted as hypertensive only those cases in which undoubted left ventricular hypertrophy was accompanied by elinical evidence of hypertension (a blood pressure reading of at least 160/100 mm. Hg). The evaluation of nonhypertensive cases was similarly based on the absence of left ventricular hypertrophy and of hypertensive blood pressure readings. There remained a group in which no definite conclusion about hypertension was possible, and these we labeled as doubtful. Figure 1 shows the incidence of hypertension in cases over the age of 39 in the 3 racial groups. The incidence of cases that fell into the doubtful group is also shown, and it is apparent that the proportion of such cases was rather high, especially in the older age groups.
There was little difference in the incidenee of hypertension in the Cape Coloured and white nien, except over the age of 70, where the higher incidence in the whites was largely neutralized by a higher percentage of doubtful cases aniong the Cape Coloured. Hypertension was no less comnmon in the Bantu men than in the whites or the Cape Coloured, except that there were no hypertensive cases among the small group of Bantu men in the seventh decade. The number of doubtful cases was, however, rather higher in the whites and Cape Coloured than in the Bantu in some age groups.
In women there was little difference between the whites and the Cape Coloured, except in the sixth decade, in which hypertension was more than twice as common in the Cape Coloured. Bantu women had approximately the same incidence of hypertension as did the Circulation. Volume XXII, July 1960 Cape Coloured women, and 4 of the 5 cases in the seventh decade were hypertensive. Table 5 shows the frequency of severe (grade 4) coronary atherosclerosis in hypertensive and nonhypertensive subjects in the fifth to seventh decades in Cape Coloured and whites. The findings recorded in this table are interesting but must be interpreted with caution as the subdivided groups are small ones. In b'oth racial groups severe coronary atherosclerosis was apparently more frequent in hypertensive than in nonhypertensive subjects of the same age and sex. The effect of hypertension was best seen in the fifth decade and was rather more dbvious in women than in men. If one considers only the hypertensive cases the differences between the whites and Cape Coloured men become less evident. The findings 'in table 5 also suggest that a higher ineidence of hypertension may explain the slightly higher incidence of severe coronary atheroma in Cape Coloured than white women in the sixth decade in the whole series.
Many of the Bantu age groups are unfortunately too small for a separate consideration of the hypertensive and nonhypertensive cases. As in the whites and Cape Coloured the hypertensive Bantu subjects appeared to show a more severe degree of coronary atheroma than nonhypertensive Bantu of the same age. Five of the 9 Bantu patients with severe and 16 of the 22 with moderate coronary atherosclerosis in the whole series were hypertensive. Table 6 shows the grade of coronary atherosclerosis in hypertensive and nonhypertensive Bantu and white men between the ages of 40 and 59. Severe and moderate degrees of coronary atheroma were more common in hypertensive than nonhypertensive subjects in both racial groups. In 11 of the 15 hypertensive but in only 4 of the 43 nonhypertensive Bantu men in this age group was there more than mild coronary atheroma. Severe coronary lesions were more frequent in hypertensive whites than in the hypertensive Bantu, and severe luminal narrowing was not encountered in the Bantu, even in the presence of hypertension.
Circulation, Volume XXII, July 1960 The aggravating effect of systemic hypertension on aortic atherosclerosis was seen in both Cape Coloured and whites below the age of 50 and was rather more pronounced in the Cape Coloured than in the whites, and in women than in men. Not surprisingly the effect of hypertension on aortic atherosclerosis was not as evident in the older age groups, particularly in whites in whom severe aortic lesions were very common, even in the absence of hypertension. Of the 18 Bantu cases of severe aortic atherosclerosis in the whole series 10 were hypertensive.
Incidence of Diabetes Mellitus
There were few known diabetic men of any of the racial groups or diabetic Bantu women. The incidence of severe atherosclerosis is given as a percentage. The figure in parentheses denotes the number of cases of severe atherosclerosis.
SACKS
The over-all incidence of diabetes was much the same in the white and Cape Coloured women (12.6 per cent and 13.3 per cent respectively), but the incidence was rather higher in Cape Coloured women in the fifth and sixth decades and in white women in the seventh decade. The slightly higher incidence of severe coronary atheroma in Cape Coloured women in the sixth decade and in white women in the seventh decade still persisted, however, if the diabetic cases were excluded.
Autopsy Incidence of Myocardial Infarction in the Three Racial Groups
Myocardial infarction associated with atherosclerosis was rarely encountered under the age of 40 in this autopsy series. Table 7 shows the incidence of recent or healed myocardial infarction in the coloured and whites over the age of 40 years in this series of 1,250 cases, and also in a larger series of 2,509 consecutive adult autopsies performed in the Department of Pathology of the University of Cape Town during the years 1951 to 1958. Occasional cases of myocardial infaretion, which were obviously not associated with atherosclerosis (e.g., cases due to coronary embolism, polyarteritis nodosa, or syphilitic involvement of the coronary ostia), have been excluded from this table.
In both the smaller and larger series of cases myocardial infaretion was more common in white men than in Cape Coloured men in each age group. The differences are not statis-tically significant in all the individual age groups, especially in the smaller series of 1,250 cases, but the trend is consistent and the difference is significant at the 1 per cent level if the 4 age groups are considered together.
Myocardial infaretion was uncommon in both white and Cape Coloured women under the age of 50. Over the age of 50 the incidence of myocardial infaretion was higher in white than in Cape Coloured woinen in each age group. The differences are not, however, statistically significant except in the sixth decade.
It did at first seem that in certain age groups, particularly in the sixth decade, the difference in the incidence of myocardial infaretion between white and Cape Coloured patients was greater than the difference in the incidence of severe coronary atheroma. The difference in the incidence of myocardial infaretion in white and Cape Coloured men in the sixth decade is, however, rather less impressive in the large autopsy series analyzed in table 7 than it was in the smaller series whose coronary arteries were studied. It is of interest that although Cape Coloured women had a slightly higher incidence of severe coronary atheroma than white women in the sixth decade they had a lower incidence of myocardial infaretion. They did, however, also show a lower incidence of severe luminal narrowing than the whites, and for this reason one hesitates to ascribe undue significance to the apparent discrepancy between the incidence of Circulation, Volume XXII, July 1960 severe coronary atheroma and of myocardial infaretion. There were 2 eases of myocardial infaretion in Bantu subjects in our series of 1,250 cases and 2 further cases among the 309 Bantu subjects in the larger autopsy series. In none of the 4 Bantu cases did the myocardial infaretion appear to be the result of coronary atherosclerosis. Two of the cases have been described in detail by Schrire and Uys.6 The third case was a Bantu man of 55 with a eardiae aneurysm presumed to be due to an old infaret but according to the autopsy protocols the coronary arteries were remarkably free of atheroma. The fourth case was a man of 28 years with chronic rheumatic heart disease, bacterial endocarditis, and no coronary atheroma.
Discussion
The method of grading that we have used is, like all subjective methods of appraisal, subject to certain limitations. We believe, however, that it is capable of yielding reasonably consistent results, at least in the hands of one observer, and that it has provided a satisfactory and practical way of directly comparing the frequency and severity of atherosclerosis in the 3 racial groups.
It is not easy to compare our results with those of other workers, as different standards for grading severity may have been used and as a clear distinction has not always been drawn by others between the coronary arteries and the aorta. Our findings in the Bantu are in accord with those of pathologists and clinicians in many parts of Africa, whose experience has been that severe coronary atherosclerosis is uncommon and myocardial infarc-Circulation, Volume XXII, July 1960 tion very rare in the Bantu. Higginson and Pepler7 concluded that severe aortic and coronary atherosclerosis were less common at autopsy in the hospitalized Bantu in Johannesburg than among comparable groups in the Danish and American hospital populations. Hannah 's study,8 reported from Northern Rhodesia, is of particular interest as the same pathologist compared the necropsy findings in small groups of whites and Bantu. He concluded that the Bantu, while not entirely immune to atherosclerosis developed it much less frequently than the whites and rarely died of its complications.
One group of workers has, however, recently questioned the Bantu's freedom from atherosclerosis. Laurie and Woods9 discussed the autopsy incidence of aortic atherosclerosis and of cerebral hemorrhage in the Bantu in Durban, South Africa. They were of the opinion that their findings and those of Beeker'0 provided enough evidence to refute the view that the Bantu enjoy any relative freedom from atherosclerosis or its complications. It is important to stress at the outset that their report and that of Becker dealt with aortic and not coronary atherosclerosis, and that any conclusions drawn from their studies cannot be applied to the problem of coronary atherosclerosis as some observers have apparently done.1' We do not agree with the inferences that Laurie and Woods have themselves drawn from the incidence of cerebral hemorrhage in their series or with their interpretation of Becker's findings. We agree with them that cerebral hemorrhage is common in the Bantu but do not regard this as an indication of the frequency of atherosclerosis, as they have +The incidence is given as a percentage of the total number of autopsies. parentheses denotes the number of cases of infaretion.
The figure in done. Cerebral hemorrhage in the Bantu, as in the whites, is usually the result of hypertension, and its frequency is not an index of the frequency of cerebral atherosclerosis. They quote Becker as having found severe aortic atherosclerosis in 26 per cent of Bantu over the age of 45. In actual fact Becker stated that aortic atheroma occurred in 56 per cent of Bantu over this age, and in 26 per cent of these cases with aortic atheroma were the lesions graded as severe. 10 From this it appears that only 14 per cent of Bantu over 45 showed severe aortic atheroma, an incidence that is surely well below that in the whites even allowing for differences in standards of grading.
Although our Bantu groups have been small, we have been able to compare them directly with the whites, an advantage not shared by most previous reports including that of Laurie and Woods. Severe aortic and coronary atherosclerosis were encountered far less commonly in Bantu men between the ages of 40 and 59 than in whites of the same age. Severe lesions seemed to be similarly less frequent in older Bantu men and in Bantu women but our material has been limited in this respect. Two important features that emerge from this study are the great rarity of severe luminal narrowing of the coronary arteries in the Bantu and the fact that the aorta and coronary arteries often show complete or virtually complete freedom from atherosclerosis in age groups in which it is rare to find such freedom in whites.
There are no previous autopsy reports of the frequency and severity of aortic and coronary atherosclerosis in the Cape Coloured. The differences between the white and Cape Coloured groups in our series were less striking than those between the whites and Bantu. Cape Coloured men did show less severe aortic and coronary atherosclerosis than white men but complete freedom from atherosclerosis was no more common than in the whites, except possibly in the third and fourth decades. Unlike the Bantu, the Cape Coloured men did show severe luminal narrowing of their coronary arteries but less commonly than the whites. Severe aortic atheroma was virtually as common in the Cape Coloured as in the white women. There was no constant difference between these 2 groups of women in the incidence of severe coronary atherosclerosis as judged by the number of plaques present, but severe luminal narrowing did appear to be less common in the Cape Coloured. It should again be pointed out that there was a particularly high incidence of hypertension in certain of the Cape Coloured women groups, and this may at least partly explain why the differences between white and Cape Coloured men appeared to be greater than those between white and Cape Coloured women in certain age groups.
There are several possible fallacies in infer-Circulation, Volume ences drawn from autopsy studies on the relative frequency of severe atherosclerosis. The conclusions can apply only to the population at risk. There may be selective factors that determine why patients dying as a result of atherosclerosis or its complications are more likely to be admitted to the hospital in one than in another racial group. It has even been stated that the final illness may itself in some way modify the atherosclerotic process, although this is difficult to visualize. Our autopsy findings may well reflect more accurately the frequency of severe coronary atherosclerosis and myocardial infaretion in the Cape Coloured and Bantu than in the whites. The general impression exists among physicians in Cape Town that the incidence of coronary artery disease in the white population is greater in cases seen in private than in hospital practice,12 and it is very likely that the frequency of severe coronary atherosclerosis and myocardial infaretion in whites in our autopsy material is lower than that in the total white population of Cape Town, as admission to Groote Schuur Hospital is restricted to the poorer members of the community.
The purpose of our investigation has been to provide data on the frequency of atherosclerosis in the 3 racial groups to add to that which already exists on the incidence of the disease based on clinical studies. We have not set out to prove or disprove any particular point with reference to the wider problem of the etiology of atherosclerosis. The many possible factors that may operate in determining the differences in the racial incidence of coronary artery disease have recently been reviewed by Brock and Gordon13 and the relative importance of most of these cannot be assessed in an autopsy study. It is, however, clear that many factors must be taken into account when discussing the significance of a varying prevalence of atherosclerosis. The importance of the age distribution of the cases in the different racial groups is obvious, as is that of hypertension. The hypertensive factor must be evaluated separately for each group. The lower frequency of severe atherosclerosis in the Bantu cannot be attributed to a lower Circulation, Volume XXII, July 1960 incidence of hypertension. At the same time the fact that the Bantu commonly develop hypertension but uncommonly show severe atherosclerosis should not be used as an argument minimizing the effect of hypertension on the development of atherosclerosis. It is true that in the presence of hypertension the Bantu still show less atherosclerosis than the whites, but it is also true that the hypertensive Bantu show more atherosclerosis than the nonhypertensive Bantu. In the presence of hypertension the smaller differences between the Cape Coloured and whites become even less evident.
Patients suffering from nephrosis and diabetes are unusually prone to atherosclerosis. Nephrosis was too infrequently encountered in our autopsy series to have influenced the results and, as we have pointed out above, diabetes was probably not an important factor in determining racial differences. A decreased incidence of aortic atherosclerosis has been observed in cirrhosis of the liver14 but the incidence of cirrhosis in our autopsy material is only slightly higher in the Bantu than in the whites and is lowest in the Cape Coloured.15 A lower incidence of severe atherosclerosis in malignant disease has been reported'6 but there was no significant difference in the over-all incidence of malignant disease in the 3 racial groups in our series.
Although the Bantu does on occasions get severe coronary atheroma, the rarity of myocardial infaretion has been confirmed by our study and by a review of the protocols of a larger autopsy series. But in myocardial infaretion, with or without thrombosis, the degree of luminal narrowing is more significant than the amount of atheroma in the coronary arteries. It should therefore be stressed that in this series not one of the cases classified as severe coronary atherosclerosis in the Bantu showed the severe luminal narrowing so common in the whites. (Since completing this study we have encountered 1 case of severe luminal narrowing of the coronary arteries in a Bantu man aged 35, who had chronic nephritis with secondary hypertension and died of cerebral hemorrhage.) Myocardial infarction was less common in the Cape Coloured than in the whites, even in groups in which severe coronary atherosclerosis was as common, or more common, in the Cape Coloured. It is possible that this apparent discrepancy is also the result of a lower proportion of the eases of severe coronary atheroma showing severe luminal narrowing in the Cape Coloured. Summary An autopsy survey of aortic and coronary atherosclerosis in patients dying in a general hospital in Cape Town has shown marked differences between the whites and the Bantu. These differences were clearly demonstrated by a direct comparison of Bantu and White men between the ages of 40 and 59. They probably also existed among older subjects and women although relatively few Bantu over the age of 60, and fewer women than men were unfortunately available for study.
Severe aortic and coronary atherosclerosis did on occasions occur in the Bantu but were much less common than in the whites. Severe luminal narrowing of the coronary arteries was particularly rare in the Bantu, and this is in keeping with the rarity with which they develop myocardial infaretion. The aorta and coronary arteries of the Bantu often showed complete freedom from atherosclerosis in age groups in which it was rare to find such freedom in the whites.
The differences between the whites and Cape Coloured were much less pronounced than those between the whites and Bantu, were rather more apparent in men than women, and tended to disappear in the presence of aggravating factors such as hypertension. Even in groups in which severe coronary atherosclerosis was as commonly encountered in the Cape Coloured as in the whites, the Cape Coloured appeared to show a lower frequeney of severe luminal narrowing. Attention has been drawn to the possibility that the differences between the total white and Cape Coloured populatios of Cape Town are greater than those revealed by this study, as only the lesser economically privileged of the whites were eligible for admission to the hospital that provided the material for the study. Il es ver, sever atherosclerosis aortic e coronari esseva incontrate occasionalmente in bantus, sed tal casos esseva multo minus commun que inter le blaneos. Sever restriction del passage del arterias coronari esseva particularmente rar in le baintus, un constatation que es ben de accordo con le facto que le disveloppamento de infarcimento mnyocardial es multo incommun in ille racia. Le aorta e le arterias del bantus esseva frequentemente sin le minime tra cia de atherosclerosis a etates al qual le blanicos sin signos de atherosclerosis es rar.
Le differentias inter le blancos e le mesticios de Capetown esseva multo minus pronunciate que inter le blancos e le bantus. Illos esseva plus apparente in masculos que in femininas e tendeva a disparer in le presentia de factores aggravatori, como per exemplo hypertension. In le gruppos in que sever atherosclerosis esseva tanto comnmun in mesticios como in blancos, le niesticios nonobstante pareva haber un minus a,lte frequentia de sever restriction del passage. Es signalate le possibilitate que le differentias inter le blancos e le mesticios de Capetown in lor totalitate es plus marcate que illos revelate per le presente studio, proque solmente le economicamente minus privilegiate blancos esseva eligibile pro le admission al hospital que provideva le material del presente studio.
